Neurospheres derived from human embryoid bodies treated with retinoic Acid show an increase in nestin and ngn2 expression that correlates with the proportion of tyrosine hydroxylase-positive cells.
In the central nervous system (CNS), generation of phenotypic diversity within the neuronal lineage is precisely regulated in a spatial and temporal fashion. Neural basic helix-loop-helix (bHLH) transcription factors are cell intrinsic factors that control commitment to neuronal lineage and play an important role in neuronal cell type specification. The ability to differentiate human embryonic stem (hES) cells into neurons provides a good model system to address human neuronal specification. Previous studies have shown neurogenin-2 (Ngn2) to be involved in the development of mesencephalic dopaminergic neurons. Toward the goal of correlating neuronal phenotype with early gene expression pattern, we have characterized the expression of Ngn2 during hES cell differentiation. Our results show that treatment of embryoid bodies (EBs) with retinoic acid (RA) leads to the greatest proportion of tyrosine hydroxylase (TH)-positive cells followed by vasoactive intestinal peptide (VIP)-treated EBs as compared to untreated EBs. This increase in the proportion of TH-positive neurons was correlated with the unique morphology of RA-treated aggregates and the spatial delocalization of the expression of Ngn2 within the EB. Neurospheres derived from RA-treated EBs contained many nestin-positive cells within regions that expressed Ngn2. We show that the extent of nestin-positive cells that arise from the region of Ngn2 expression is correlated with the appearance of TH-positive neurons. Our results show for the first time the expression of Ngn2 during the differentiation of hES cells.